Solutions to Math 481 Attendance QUIZ for Lecture 8

1. Suppose that X is a random variable taking the values —2, —1,0,1,2 with equal probability,
and let Y = X2

a. What is Cor(X,Y)?

Sol. to la:

Pr(X = —2) = !

£ PX=-l)=; , PrX=0)=; , Pr(X=1)=; , Pr(X=2)
So BE[X]=1(-24-1+0+1+2)=0.

Y takes the values {0, 1,4}.

2 2
PT(Y:4):5 ) Pr(Yzl):g , Pr(Y=0)=

SoElY]=2(4+1)+i-0=2.

1 1
PriX=-2Y=4)=; . Pr(X=-1Y=1)=; , PrX=0Y=0)=_ |

That’s all the possibilities. So

E[XY]:%-(—2-4)—1—%-(—1-1)+%-(0-0)+%-(1-1)+%-(2-4):0

So
COV(X,Y) = E[XY] - E[X]E[Y]=0-0-2=0

COV(X,Y)

VVar(X)Var(Y)

b. Are X and Y independent?

It follows that Cor(X,Y) = is also 0.

Sol. to 1b: Of course not! Y is a function of X so it depends on it.

Another way of seeing it using the definition of independent events

1
P(X=2 AND Y=4)=_
P(X =2) =2
9=
2
Py —4)=2
( ) 5 Y

and of course P(X =2 AND Y =4) =1 is NOT equatl to 1 - 2.



